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(54) Pipe Joint made of resin 

(57) The present invention relates to a pipe joint 
made of resin which is preferably used in, particularly, 
piping for a liquid having high purity or ultrapure water. 
In the pipe joint made of resin, a pipe receiving port 1 1 
of a joint body made of resin 1 , an inner ring 3, and a 
pressing ring 5 form primary, secondary, and tertiary 
sealing portions 10. 20, and 30. The primary sealing 
portion 10 is formed by a pressingly contacting area 
between a primary seal receiving face 13 of the joint 
body 1 and a primary seal urging face of the inner ring 
3, thereby generating a seal contact pressure in an axial 
direction. The secondary sealing portion 20 is formed 
by pressingly contacting areas between secondary seal 
inner and outer receiving faces 15 and 16 of the joint 
body 1 and secondary seal inner and outer urging faces 
36 and 37 of the inner ring 3, thereby generating a seal 
contact pressure in a radial direction. The tertiary seal- 
ing portion 30 is formed by a pressingly contacting area 
between a tertiary seal receiving face 17 of the pipe 
receiving port 1 1 and a tertiary seal urging face 71 of 
the pipe 7, thereby generating a seal contact pressure 
in an axial direction. According to the invention, high 
skill and experience are not required in a connecting 
operation, and an excellent sealing property is ensured 
for a long term. 
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Description 

Background of the Invention 

1 . Field of the Invention s 

The present invention relates to a pipe joint made of 
resin, and particularly to a pipe joint made of resin which 
is used in piping for a liquid having high purity or 
urtrapure water to be handled in a production process of 
various fields such as production of semiconductor 
devices, production of medical equipment and medi- 
cines, food processing, and chemical industry. 

2. Description of the Prior Art 

Conventionally, as pipe joints made of resin of this 
kind, those having configurations shown in Figs. 8 to 10 
are known. 

A pipe joint made of resin shown in Fig. 8 com- 
prises a joint body 81 , an inner ring 82, and a pressing 
ring 83. 

The joint body 81 comprises a pipe receiving port 
84, a tapered primary seal receiving face 85, and a 
tapered secondary seal receiving face 86 which is 
formed at the tip end of the pipe receiving port 84. An 
external thread portion 87 is formed on the outer periph- 
ery of the pipe receiving port 84. The inner ring 82 com- 
prises a connecting portion 89 having a bulge portion 88 
of a mountain-like section shape, and a projected por- 
tion 90. A tapered primary seal urging face 91 is formed 
at the tip end of the projected portion 90. Trie pressing 
ring 83 comprises a pressing piece 92. 

In the pipe joint made of resin, one end of a pipe 
made of resin 7 which is pressingly inserted into the 
connecting portion 89 is increased in diameter and a 
tapered secondary seal urging face 93 is formed on the 
outer peripheral face of the pipe 7. The inner ring 82 
having the connecting portion 89 to which one end of 
the pipe 7 is connected by the press insertion is inserted 
into the pipe receiving port 84 of the joint body 81. An 
internal thread portion 94 of the pressing ring 83 which 
is previously fitted onto the pipe 7 is screwed on the 
external thread portion 87 of the pipe receiving port 84. 
and then fastened. The pressing piece 92 of the press- 
ing ring 83 presses the inner ring 82 in the insertion 
direction. This causes the primary seal urging face 91 of 
the inner ring 82 to be pressingly contacted with the pri- 
mary seal receiving face 85 of the joint body 81 , and the 
secondary seal urging face 93 of the pipe 7 to be press- 
ingly contacted with the secondary seal receiving face 
86 of the pipe receiving port 84, thereby providing the 
contacting area with a sealing ability. 

A pipe joint made of resin shown in Fig. 9 com- 
prises a joint body 95. an outer ring 96, and a pressing 
ring 97. 

The joint body 95 comprises a pipe receiving port 
98, and a tapered seal receiving face 99 which is 



formed at the tip end of the pipe receiving port 98. An 
external thread portion 101 is formed on the outer 
periphery of the pipe receiving port 98. The outer ring 

96 comprises a tapered seal urging face 102 which is 
formed at the tip end of the ring. 

In the pipe joint made of resin, the outer ring 96 is 
pressingly fitted onto the outside of one end of a pipe 
made of resin 7, thereby joining the outer ring 96 to the 
one end of the pipe 7. The one end of the pipe 7 which 
is projected from the outer ring 96 in this way is inserted 
into the pipe receiving port 98, and the seal urging face 
102 of the outer ring 96 is pressed against the seal 
receiving face 99 of the pipe receiving port 98. An inter- 
nal thread portion 1 03 of the pressing ring 97 is screwed 
on the external thread portion 101 of the pipe receiving 
port 98, and then fastened. The seal urging face 102 of 
the outer ring 96 which is pressed by the pressing ring 

97 is pressingly contacted with the seal receiving face 
99 of the pipe receiving port 98. thereby providing the 
contacting area with a sealing ability. 

A pipe joint made of resin shown in Fig. 10 com- 
prises a joint body 104. an inner ring 105, and a press- 
ing ring 106. 

The joint body 104 comprises a pipe receiving port 
107 which is formed at one end in the axial direction, 
and a tapered seal receiving face 108 which is formed 
at the tip end of the pipe receiving port 107. An external 
thread portion 109 is formed on the outer periphery of 
the pipe receiving port 107. The inner ring 105 is formed 
so as to have a mountain-like section shape. 

In the pipe joint made of resin, one end of a pipe 
made of resin 7 into which the inner ring 105 is press- 
ingly inserted is increased in diameter and a tapered 
seal urging face 110 is formed on the outer peripheral 
face of the pipe 7. One end of the pipe 7 into which the 
inner ring 105 is pressingly inserted is inserted into the 
pipe receiving port 107. The internal thread portion 112 
of the pressing ring 106 which is previously fitted onto 
the pipe 7 is screwed on the external thread portion 109 
of the pipe receiving port 107, and then fastened. The 
pressing piece 106 presses the pipe 7 and the inner ring 
105 in the insertion direction. This causes the seal urg- 
ing face 110 of the pipe 7 to be pressingly contacted 
with the seal receiving face 108 of the pipe receiving 
port 107, thereby providing the contacting area with a 
sealing ability. 

In the prior art pipe joint made of resin described 
with reference to Figs. 8 to 1 0. the seal contact pressure 
in the axial direction is generated by the pressing force 
in the insertion direction which is exerted by fastening of 
the pressing ring 83, 97, or 106. Therefore, there is a 
fear that temporal creep or stress relaxation produced in 
the pressing ring 83. 97, or 106 and the pipe 7 which are 
made of resin reduces the seal contact pressure in the 
sealing area, whereby the sealing property is impaired 
in a relatively early stage. 

In order to ensure a predetermined sealing prop- 
erty, the fastening amount of the pressing ring 83, 97, or 
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106. the fastening torque, and the like must be control- 
led highly accurately so that the fastening force of the 
pressing ring 83, 97, or 106 is strictly set to be a prede- 
termined degree. This produces a problem in that a con- 
necting operation requires high skill and experience. 

Summary of the Invention 

The present invention has been conducted in view 
of the above-mentioned circumstances. 

It is an object of the invention to provide a pipe joint 
made of resin in which the sealing property is hardly 
lowered by temporal creep or stress relaxation. 

It is another object of the invention to provide a pipe 
joint made of resin which does not require high skill and 
experience in a connecting operation. 

In order to attain the objects, the pipe joint made of 
resin of the invention comprises the following elements: 

a joint body which is made of synthetic resin and 
which has a cylindrical pipe receiving port at one 
end; 

a cylindrical portion which is disposed on the joint 
body and which is projected into the pipe receiving 
port concentrically with the pipe receiving port; 
a primary seal receiving face which is formed in a 
f laringly tapered manner on an inner peripheral por- 
tion of a tip end of the cylindrical portion; 
secondary seal inner and outer receiving faces, the 
secondary seal inner receiving face being formed 
by a small-diameter wall face of an annular groove 
which is formed between the pipe receiving port 
and the cylindrical portion, the secondary seal 
outer receiving face being formed by a large-diam- 
eter wall face of the annular groove; 
a sleeve-like inner ring which is made of synthetic 
resin, which has a connecting portion and a pro- 
jected portion, and which is inserted into the pipe 
receiving port, the connecting portion being press- 
ingly inserted into the one end of the pipe made of 
synthetic resin to be connected to the one end, the 
projected portion being projected from the one end 
of the pipe when the connecting portion is con- 
nected to the one end of the pipe; 
a primary seal urging face which is formed in a 
tapered manner on an inner peripheral portion of a 
tip end of the projected portion of the inner ring, and 
which is pressingty contacted with the primary seal 
receiving face; 

a projected cylindrical portion which is projected 
from an outer peripheral portion of the tip end of the 
projected portion of the inner ring, and which is 
pressingly inserted into the annular groove; 
secondary inner and outer urging faces, the sec- 
ondary inner urging face being formed by an inner 
peripheral face of the projected cylindrical portion 
and pressingly contacted with the secondary seal 
inner receiving face, the secondary outer urging 



face being formed by an outer peripheral face of the 
projected cylindrical portion and pressingly con- 
tacted with the secondary seal outer receiving face; 
a pressing ring which is screwed on the pipe receiv- 

s ing port of the joint body; and 

a pressing portion which is disposed on the press- 
ing ring, and which, when the pressing ring is 
screwed on the pipe receiving port, applies a press- 
ing force in the insertion direction to the inner ring 

10 which is connected to the one end of the pipe and 
inserted into the pipe receiving port 

According to the pipe joint made of resin of the 
invention, the projected portion of the inner ring which is 

is connected to a pipe made of resin by pressingly insert- 
ing the connecting portion into the pipe is inserted into 
the pipe receiving port of the joint body, and the press- 
ing ring which is previously fitted onto the pipe is 
screwed on the pipe receiving port and fastened. The 

20 projected cylindrical portion of the inner ring is press- 
ingly inserted into the annular groove of the joint body, 
and the primary seal urging face of the inner ring is 
pressingly contacted with the primary seal receiving 
face of the cylindrical portion. Therefore, a seal contact 

25 pressure in the axial direction is generated in the press- 
ingly contacting area (primary sealing portion) between 
the primary seal receiving face and the primary seal 
urging face, thereby primarily ensuring the sealing per- 
formance. Since the projected cylindrical portion is 

30 pressingly inserted into the annular groove, the second- 
ary inner urging face is pressingly contacted with the 
secondary inner receiving face, and the secondary 
outer urging face is pressingly contacted with the sec- 
ondary outer receiving face. Therefore, a seal contact 

35 pressure in a radial direction is generated in the press- 
ingly contacting area (secondary sealing portion), 
thereby secondarily ensuring the sealing performance. 

In this way, accordingly to the invention, a seal con- 
tact pressure is generated at two areas in different 

40 directions, i.e., the axial and radial directions, and a 
double sealing portion is formed by the primary and 
secondary sealing portions. Even when temporal creep 
or stress relaxation is produced in the pressing ring, the 
pipe, or the like and the seal contact pressure in the 

45 axial direction of the primary sealing portion is lowered, 
the seal contact pressure in a radial direction of the sec- 
ondary sealing portion is not lowered. Consequently, 
the sealing property is ensured for a long term by the 
secondary sealing portion. Furthermore, the sealing 

50 property due to the secondary sealing portion is inde- 
pendent of the degree of the fastening force of the 
pressing ring, and hence it is not required to strictly set 
the fastening force of the pressing ring in a connecting 
operation. In a connecting operation, therefore, high 

55 skill and experience are not required. 

In the invention, the primary seal receiving face 
which is formed in a flaringly tapered manner on the 
inner peripheral portion of the tip end of the cylindrical 
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portion of the joint body overlaps with the primary sea! 
urging face of the inner ring, from the outer side in a 
radial direction. Even when the cylindrical portion is 
affected by the press insertion of the projected cylindri- 
cal portion into the annular groove and disposed to be 5 
deformed in a falling manner in a diameter-reducing 
direction, therefore, the force causing the deformation of 
the cylindrical portion saves to increase the pressingly 
contacting force exerted between the primary seal 
receiving face and the primary seal urging face, and the 10 
sealing property of the primary sealing portion is 
improved. The force causing the deformation of the 
cylindrical portion is received by the primary seal urging 
face, so that the failing deformation in a diameter-reduc- 
ing direction of the cylindrical portion is prevented from 75 
occurring, whereby the sealing property of the second- 
ary sealing portion is prevented from being lowered. 

According to another invention, the connecting por- 
tion of the inner ring comprises a bulge portion which 
has a mountain-like section shape, and which increases 20 
a diameter of the pipe into which the connecting portion 
is pressingly inserted, thereby forming a tertiary seal 
urging face and a pressure receiving face on an outer 
peripheral face of the pipe, the tertiary seal urging face 
having a tapered shape in which a diameter is reduced 25 
as moving toward a tip end of the pipe, the pressure 
receiving face having a tapered shape in which a diam- 
eter is increased as moving toward the tip end of the 
pipe, a tertiary seal receiving face which is formed in a 
f laringly tapered manner and with which the tertiary seal 30 
urging face is pressingly contacted is formed at a tip end 
of the pipe receiving port and an inner peripheral end of 
the pressing portion is formed into an annular edge 
which abuts against the pressure receiving face and 
which applies the pressing force in the insertion direc- 35 
tion to the pressure receiving face. 

In the invention, when the pressing ring is screwed 
on the pipe receiving port the annular edge of the 
pressing ring abuts against the pressure receiving face 
formed on the pipe, and the pressure receiving face is 40 
pressed in the insertion direction by the annular edge. 
When the pressure receiving face is pressed in the 
insertion direction, the tertiary seal urging face formed 
on the pipe is pressingly contacted with the tertiary seal 
receiving face of the tip end of the pipe receiving port, 4$ 
and a seal contact pressure in the axial direction is gen- 
erated in the pressingly contacting area (tertiary sealing 
portion). In addition to the above-mentioned primary 
and secondary sealing properties respectively due to 
the primary and secondary sealing portions, the sealing so 
performance due to the tertiary sealing portion is terti- 
arily ensured. This serves to ensure the sealing portion 
in triplicate. 

According to a further invention, a distance in a 
radial direction between the secondary seal inner and ss 
outer receiving faces is set to be 60 to 99%, preferably, 
70 to 90% of a thickness of the projected cylindrical por- 
tion which coincides with a distance in a radial direction 



between the secondary seal inner and outer urging 
faces. 

When the ratio of the distance in a radial direction 
between the secondary seal inner and outer receiving 
faces to the thickness of the projected cylindrical portion 
is set in this way the projected portion of the inner ring 
can be pressingly inserted into the annular groove of the 
joint body, only by fastening the pressing ring and with- 
out using a dedicated jig or a special jig. Therefore, the 
workability of the connecting operation is enhanced. 

According to a still further invention, when a diame- 
ter of the secondary seal outer receiving face is indi- 
cated by OR1 , a diameter of the secondary seal inner 
receiving face is indicated by OR2, a diameter of the 
secondary seal outer urging face is indicated by UR1, 
and a diameter of the secondary seal inner urging face 
is indicated by UR2, relationships defined by one of fol- 
lowing (1), (2), and (3) are established: 

UR1=OR1andUR2<OR2 (1) 

UR1 > OR1 and UR2 = OR2 (2) 

UR1 > OR1 and UR2 < OR2 (3) 

According to a still further invention, the tip end of 
the projected cylindrical portion is chamfered in a 
tapered shape, and a width of a tip end face of the pro- 
jected cylindrical portion is smaller than the distance in 
a radial direction between the secondary seal inner and 
outer receiving faces. 

In this configuration, the projected cylindrical por- 
tion of the inner ring can be easily pressingly inserted 
into the annular groove of the joint body. Even when the 
seal contact pressure in a radial direction of the second- 
ary sealing portion is increased so that the sealing per- 
formance is highly exerted, therefore, the projected 
cylindrical portion of the inner ring can be pressingly 
inserted into the annular groove of the joint body easily 
and smoothly. 

The pipe joint made of resin of the invention means 
not only an independent pipe joint made of resin, but 
also a pipe joint made of resin in which the joint body is 
integrated with a fluid apparatus. 

Other features and effects of pipe joint made of 
resin of the invention will be apparent from the following 
description of an embodiment 

Brief Description of the Drawings 

Fig. 1 is a longitudinal sectional side view showing 
an embodiment of the pipe joint made of resin of the 
invention; 

Rg. 2 is an enlarged half section view of main por- 
tions of Fig. 1 ; 

Fig. 3 is an enlarged section view of main portions 
and showing an early stage of a connecting opera- 
tion; 
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Fig. 4 is an enlarged section view of main portions 
and showing an intermediate stage of the connect- 
ing operation; 

Fig. 5 is an enlarged section view of main portions 
and showing a completion timing of the connecting s 
operation; 

Fig. 6 is an enlarged longitudinal sectional side 
view of main portions and showing another embod- 
iment of the pipe joint made of resin of the inven- 
tion; 

Ftg. 7 is an enlarged longitudinal sectional side 
view of main portions and showing main portions of 
a further embodiment of the pipe joint made of resin 
of the invention; 

Fig. 8 is an enlarged half section view of main por- 
tions and showing an example of a pipe joint made 
of resin of the prior art; 

Fig. 9 is an enlarged half section view of main por- 
tions and showing another example of a pipe joint 
made of resin of the prior art; and 
Fig. 1 0 is an enlarged half section view of main por- 
tions and showing a further example of a pipe joint 
made of resin of the prior art 

Detailed Description of the Preferred Embodiment 

Hereinafter, an embodiment of the invention will be 
described with reference to the accompanying draw- 
ings. 

The illustrated pipe joint made of resin comprises a 
cylindrical joint body 1, a cylindrical inner ring 3, and a 
cap nut-like pressing ring 5. The joint body 1 , the inner 
ring 3, and the pressing ring 5 are independently 
molded into one body by synthetic resin having excel- 
lent chemical resistance and heat resistance, such as 
PFA (perfluoro-alkoxyfluoro plastics), PTFE (poly- 
tetrafluoroethylene), ETFE (ethylene-trifluoro-ethylene), 
CTFE (chloro-trifluoro-ethylene), or ECTFE (ethylene- 
chloro-trifluoro-ethylene). 

The joint body 1 comprises a cylindrical pipe receiv- 
ing port 1 1 at least one end in the axial direction, and a 
short cylindrical portion 1 2 which is coaxial with the pipe 
receiving port 1 1 and projected into the pipe receiving 
port 1 1. As shown in Fig. 3 and the like, a primary seal 
receiving face 13 which is formed in a flaringly tapered 
manner is disposed on an inner peripheral portion of a 
tip end of the cylindrical portion 12. An annular groove 
14 is formed between the pipe receiving port 1 1 and the 
cylindrical portion 12. The small-diameter wall face of 
the annular groove 14 forms a secondary seal inner 
receiving face 15, and the large<fiameter wall face of 
the annular groove forms a secondary seal outer receiv- 
ing face 1 6. A tertiary seal receiving face 1 7 which is 
flaringly tapered is formed at a tip end of the pipe receiv- 
ing port 11 so as to be coaxial with the pipe receiving 
port 1 1. An external thread portion 18 is formed on the 
outer peripheral portion of the pipe receiving port 11. 

The inner ring 3 is formed so as to have an inner 



diameter which is equal to the inner diameters of a pipe 
made of synthetic resin 7 and the joint body 1 . When the 
pipe 7 is connected to the joint body 1 by using the inner 
ring 3 as shown in Figs. 1 and 2, therefore, a fluid 
smoothly flows through internal paths of the pipe 7, the 
inner ring 3, and the joint body 1 . As shown in Figs. 1 
and 2, the inner ring 3 comprises a connecting portion 
31 which is pressing ly inserted into one end of the pipe 
made of synthetic resin 7 to be connected thereto, and 
a projected portion 32 which, when the connecting por- 
tion 31 is connected to the one end of the pipe 7, is pro- 
jected from the one end of the pipe 7. The connecting 
portion 31 of the inner ring 3 comprises a bulge portion 
33 having a mountain-like section shape. When the con- 
necting portion 31 is pressingly inserted into the one 
end of the pipe 7, the diameter of the pipe 7 into which 
the connecting portion 31 is pressingly inserted is 
increased, and a tertiary seal urging face 71 having a 
tapered shape in which the diameter is reduced as mov- 
ing toward the tip end of the pipe 7, and a pressure 
receiving face 72 having a tapered shape in which the 
diameter is increased as moving toward the tip end of 
the pipe 7 is formed on the outer peripheral face of the 
pipe 7. In the inner ring 3, as shown in Fig. 3 and the 
like, a tapered primary seal urging face 34 is formed on 
an inner peripheral portion of a tip end of the projected 
portion 32. A projected cylindrical portion 35 which is 
formed by synthetic resin integrally with an outer periph- 
eral portion of the tip end of the projected portion 32 is 
projected in the axial direction. The inner peripheral 
face of the projected cylindrical portion 35 serves as a 
secondary seal inner urging face 36, and the outer 
peripheral face as a secondary seal outer urging face 
37. The primary seal urging face 34 can be pressingly 
contacted with the primary seal receiving face 13, and 
the projected cylindrical portion 35 can be pressingly 
inserted into the annular groove 14. The inner ring 3 can 
be inserted into the pipe receiving port 

The pressing ring 5 comprises an internal thread 
portion 52 on an inner peripheral portion of an outer ring 
section 51. An inner flange-like pressing piece 53 is 
continuously integrated with the outer end of the outer 
ring section 51 . An annular edge 54 is formed at the 
inner end on the side of the inner periphery of the press- 
ing piece 53. The inner diameter of the inner flange-like 
pressing piece 53 has a value which allows the pressing 
piece 53 to be fitted onto the pipe 7. The inner diameter 
of the annular edge 54 is equal to or slightly larger than 
the diameter of a part of the pressure receiving face 72 
where the diameter is smallest 

Referring to Figs. 3 and 6, the distance W in a radial 
direction between the secondary seal inner and outer 
receiving faces 1 5 and 1 6 of the joint body 1 is set to be 
60 to 99%, preferably, 70 to 90% of the thickness T of 
the projected cylindrical portion 35. The thickness T of 
the projected cylindrical portion 35 coincides with the 
distance in a radial direction between the secondary 
seal inner and outer urging faces 36 and 37. 
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The distance W in a radial direction between the 
secondary seal inner and outer receiving faces 15 and 
16 and the thickness T of the projected cylindrical por- 
tion 35 are set to have the above-mentioned mutual 
relationship, in either of the following three methods. 
When the diameter of the secondary seal outer receiv- 
ing face 16 is indicated by OR1. that of the secondary 
seal inner receiving face 15 is indicated by OR2, thai of 
the secondary seal outer urging face 37 is indicated by 
UR1. and that of the secondary seal inner urging face 
36 is indicated by UR2, relationships defined by one of 



the following expressions are established: 




UR1 =OR1 andUR2<OR2 


0) 


UR1 > OR1 and UR2 = OR2 


(2) 


UR1 >OR1 andUR2<OR2 


(3) 



Fig. 3 shows the relationships defined by expression 

(1) , and Fig. 6 the relationships defined by expression 

(2) . 

When relationships defined by one of above 
expressions (1), (2), and (3) are established, preferably, 
the tip end of the projected cylindrical portion 35 is 
chamfered in a tapered shape, so that the width T1 (see 
Fig. 6) of a tip end face of the projected cylindrical por- 
tion 35 is smaller than the distance W in a radial direc- 
tion between the secondary seal inner and outer 
receiving faces 15 and 16. In this configuration, even 
when the thickness T of the projected cylindrical portion 
35 is larger than the distance W in a radial direction 
between the secondary seal inner and outer receiving 
faces 15 and 16, the projected cylindrical portion 35 can 
be easily pressingly inserted between the receiving 
faces 15 and 16. In Figs. 3 and 6, the face formed by 
chamfering the tip end of the projected cylindrical por- 
tion 35 is indicated by a reference numeral 38. 

In the pipe joint made of resin comprising the joint 
body 1. the inner ring 3, and the pressing ring 5, when 
the inner ring 3 is connected to the pipe made of resin 7 
by pressingly inserting the connecting portion 31 of the 
inner ring 3 into one end of the pipe 7, the diameter of 
the pipe 7 in a part corresponding to the bulge portion 
33 is increased, and hence the tertiary seal urging face 
71 and the pressure receiving face 72 are formed on the 
outer peripheral face of the pipe 7. The bulge portion 33 
which increase the diameter of the pipe 7 exerts a func- 
tion of preventing the inner ring from slipping from the 
pipe 7. This locking function enables the inner ring 3 to 
be connected to the pipe 7 under a state where the con- 
necting portion 31 hardly slips from the pipe 7. 

The projected portion 32 of the inner ring 3 con- 
nected to the pipe 7 is inserted into the pipe receiving 
port 1 1 of the joint body 1 as indicated by the arrow A of 
Fig. 3. Thereafter, the internal thread portion 52 of the 
pressing ring 5 which is previously fitted onto the pipe 7 
is screwed on the external thread portion 18 of the pipe 



receiving port 11, and the pressing ring 5 is fastened. 
As indicated by the arrow B of Fig. 4, the projected cylin- 
drical portion 35 of the inner ring 3 is gradually press- 
ingly inserted into the annular groove 14 of the joint 

5 body 1 . As shown in Fig. 5, the primary seal urging face 
34 of the inner ring 3 is pressingly cx>ntacted with the 
primary seal receiving face 13 of the cylindrical portion 
1 2, and. as shown in Figs, 1 and 2, the tertiary seal urg- 
ing face 71 of the pipe 7 is pressingly contacted with the 

w tertiary seal receiving face 1 7 of the pipe receiving port 
11. 

According to this configuration, as shown in Figs. 1 , 
2, and 5, a primary sealing portion 10 is formed by the 
pressingly contacting area between the primary seal 

75 receiving face 13 and the primary seal urging face 34. 
As shown in Figs. 1 and 2, a secondary sealing portion 
20 is formed by the pressingly contacting areas 
between the secondary seal outer receiving face 16 and 
the secondary seal outer urging face 37, and between 

20 the secondary seal inner receiving face 1 5 and the sec- 
ondary seal inner urging face 36, and a tertiary sealing 
portion 30 is formed at the pressingly contacting area 
between the tertiary seal receiving face 17 and the ter- 
tiary seal urging face 71. In the primary and tertiary 

25 sealing portions 10 and 30, a seal contact pressure in 
the axial direction is generated so as to primarily and 
tertiarily ensure the sealing performance. In the second- 
ary sealing portion 20, a seal contact pressure in a 
radial direction is generated so as to secondarily ensure 

30 the sealing performance. The secondary sealing portion 
20 elongates in the axial direction. When the pressing 
ring 5 is further fastened so as to advance, therefore, 
the length of the secondary sealing portion 20 is further 
increased and the sealing property of the corresponding 

35 area is enhanced. 

When the pipe 7 is connected to the pipe joint in this 
way, a seal contact pressure in the axial direction is gen- 
erated in the primary and tertiary sealing portions 10 
and 30, and a seal contact pressure in a radial direction 

40 is generated in the secondary sealing portion 20. In the 
connecting portion, therefore, a sealing portion is 
formed in triplicate. Even when the sealing performance 
is impaired in one of the sealing portions, the other seal- 
ing areas maintain the required sealing performance. 

45 Even when temporal creep or stress relaxation is pro- 
duced in the pressing ring 5, the pipe 7, or the like and 
the seal contact pressure in the axial direction of, for 
example, the primary sealing portion 10 is lowered, the 
seal contact pressure in a radial direction of the second- 
so ary sealing portion 20 is not lowered. Consequently, the 
sealing property is ensured for a long term by the sec- 
ondary sealing portion 20, thereby surely preventing a 
fluid leakage from occurring. Furthermore, the sealing 
property of the secondary sealing portion 20 is inde- 

55 pendent of the degree of the fastening force of the 
pressing ring 5. Even when the fastening force of the 
pressing ring 5 is not strictly set in a connecting opera- 
tion, therefore, an excellent sealing performance can be 
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exerted. Consequently, high skill and experience are not 
required in a connecting operation. 

The primary seal receiving face 1 3 which is formed 
in a flaringly tapered manner on the inner peripheral 
portion of the tip end of the cylindrical portion 12 of the s 
joint body 1 overlaps with the primary seal urging face 
34 of the inner ring 3, from the outer side in a radial 
direction. Even when the cylindrical portion 12 is 
affected by the press insertion of the projected cylindri- 
cal portion 35 into the annular groove 14 and disposed 10 
to be deformed in a falling manner in a diameter-reduc- 
ing direction, therefore, the force causing the deforma- 
tion of the cylindrical portion 12 serves to increase the 
pressingly contacting force exerted between the pri- 
mary seal receiving face 1 3 and the primary seal urging is 
face 34, and the sealing property of the primary sealing 
portion 10 is improved. The force causing the deforma- 
tion of the cylindrical portion 12 is received by the pri- 
mary seal urging face 34, so that the falling deformation 
in a diameter-reducing direction of the cylindrical por- 20 
tion 12 is prevented from occurring, whereby the sealing 
property of the secondary sealing portion 20 is pre- 
vented from being lowered. 

In the embodiment, as shown in Fig. 7, the inner 
peripheral portion of the tip end of the connecting por- 
tion 31 of the inner ring 3 may be chamfered, so that a 
recess 39 surrounded by the inner peripheral portion of 
the tip end and the pipe 7 is formed. The recess 39 can 
positively form a flow region for the fluid, whereby fluid 
stagnation is prevented from occurring. Such a pipe 
joint can be preferably used as a pipe joint for a liquid 
having high purity or urtrapure water. 

The entire disclosure of Japanese Patent Applica- 
tion No. 8-211385 filed on August 9, 1996 including 
specification, claims, drawings and summary are incor- 
porated herein by reference in its entirety. 

Claims 

1 . A pipe joint made of resin comprising: 

a joint body which is made of synthetic resin 
and which has a cylindrical pipe receiving port 
at one end; 

a cylindrical portion which is disposed on said 
joint body and which is projected into said pipe 
receiving port concentrically with said pipe 
receiving port; 

a primary seal receiving face which is formed in 
a flaringly tapered manner on an inner periph- 
eral portion of a tip end of said cylindrical por- 
tion; 

secondary seal inner and outer receiving faces, 
said secondary seal inner receiving face being 
formed by a small-diameter wall face of an 
annular groove which is formed between said 
pipe receiving port and said cylindrical portion, 
said secondary seal outer receiving face being 



formed by a large-diameter wall face of said 
annular groove; 

a sleeve-like inner ring which is made of syn- 
thetic resin, which has a connecting portion 
and a projected portion, and which is inserted 
into said pipe receiving port said connecting 
portion being pressingly inserted into the one 
end of said pipe made of synthetic resin to be 
connected to the one end, said projected por- 
tion being projected from the one end of said 
pipe when said connecting portion is con- 
nected to the one end of said pipe; 
a primary seal urging face which is formed in a 
tapered manner on an inner peripheral portion 
of a tip end of said projected portion of said 
inner ring, and which is pressingly contacted 
with said primary seal receiving face; 
a projected cylindrical portion which is pro- 
jected from an outer peripheral portion of the 
tip end of said projected portion of said inner 
ring, and which is pressingly inserted into said 
annular groove; 

secondary inner and outer urging faces, said 
secondary inner urging face being formed by 



25 an inner peripheral face of said projected cylin- 

drical portion and pressingly contacted with 
said secondary seal inner receiving face, said 
secondary outer urging face being formed by 
an outer peripheral face of said projected cylin- 
30 drical portion and pressingly contacted with 

said secondary seal outer receiving face; 
a pressing ring which is screwed on said pipe 
receiving port of said joint body; and 
a pressing portion which is disposed on said 
35 pressing ring, and which, when said pressing 

ring is screwed on said pipe receiving port, 
applies a pressing force in said insertion direc- 
tion to said inner ring which is connected to the 
one end of said pipe and inserted into said pipe 
40 receiving port. 

2. A pipe joint made of resin according to claim 1, 
wherein said connecting portion of said inner ring 
comprises a bulge portion which has a mountain- 
45 like section shape, and which increases a diameter 
of said pipe into which said connecting portion is 
pressingly inserted, thereby forming a tertiary seal 
urging face and a pressure receiving face on an 
outer peripheral face of said pipe, said tertiary seal 
so urging face having a tapered shape in which a 
diameter is reduced as moving toward a tip end of 
said pipe, said pressure receiving face having a 
tapered shape in which a diameter is increased as 
moving toward the tip end of said pipe, a tertiary 
ss seal receiving face which is formed in a flaringly 
tapered manner and with which said tertiary seat 
urging face is pressingly contacted is formed at a tip 
end of said pipe receiving port, and an inner periph- 
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eral end of said pressing portion is formed into an 
annular edge which abuts against said pressure 
receiving face and which applies said pressing 
force in the insertion direction to said pressure 
receiving face. 

3. A pipe joint made of resin according to claim 1, 
wherein a distance in a radial direction between 
said secondary seal inner and outer receiving faces 
is set to be 60 to 99% of a thickness of said pro- 
jected cylindrical portion which coincides with a dis- 
tance in a radial direction between said secondary 
seal inner and outer urging faces. 

4. A pipe joint made of resin according to claim 1, 
wherein a distance in a radial direction between 
said secondary seal inner and outer receiving faces 
is set to be 70 to 90% of a thickness of said pro- 
jected cylindrical portion which coincides with a dis- 
tance in a radial direction between said secondary 
seal inner and outer urging faces. 

5. A pipe joint made of resin according to claim 3, 
wherein, when a diameter of said secondary seal 
outer receiving face is indicated by OR1 , a diameter 
of said secondary seal inner receiving face is indi- 
cated by OR2, a diameter of said secondary seal 
outer urging face is indicated by UR1 , and a diame- 
ter of said secondary seal inner urging face is indi- 
cated by UR2, relationships defined by 

UR1 = OR1 and UR2 < OR2 

are established. 

6. A pipe joint made of resin according to claim 4, 
wherein, when a diameter of said secondary seal 
outer receiving face is indicated by OR1 , a diameter 
of said secondary seal inner receiving face is indi- 
cated by OR2, a diameter of said secondary seat 
outer urging face is indicated by UR1 , and a diame- 
ter of said secondary seal inner urging face is indi- 
cated by UR2, relationships defined by 

UR1 =OR1 andUR2<OR2 

are established. 

7. A pipe joint made of resin according to claim 3, 
wherein, when a diameter of said secondary seal 
outer receiving face is indicated by OR1 , a diameter 
of said secondary seal inner receiving face is indi- 
cated by OR2, a diameter of said secondary seal 
outer urging face is indicated by UR1 , and a diame- 
ter of said secondary seal inner urging face is indi- 
cated by UR2, relationships defined by 

UR1 > OR1 and UR2 = OR2 



are established. 

8. A pipe joint made of resin according to claim 4, 
wherein, when a diameter of said secondary seal 

5 outer receiving face is indicated by OR1 , a diameter 
of said secondary seal inner receiving face is indi- 
cated by OR2, a diameter of said secondary seal 
outer urging face is indicated by UR1 , and a diame- 
ter of said secondary seal inner urging face is indi- 

10 cated by UR2 t relationships defined by 

UR1 > OR1 and UR2 = OR2 
are established. 

75 

9. A pipe joint made of resin according to claim 3, 
wherein, when a diameter of said secondary seal 
outer receiving face is indicated by OR1 , a diameter 
of said secondary seal inner receiving face is indi- 

20 cated by OR2, a diameter of said secondary seal 
outer urging face is indicated by UR1 , and a diame- 
ter of said secondary seal inner urging face is indi- 
cated by UR2, relationships defined by 

25 UR1 > OR1 and UR2 < OR2 

are established. 

10. A pipe joint made of resin according to claim 4, 
30 wherein, when a diameter of said secondary seal 

outer receiving face is indicated by OR1 , a diameter 
of said secondary seal inner receiving face is indi- 
cated by OR2, a diameter of said secondary seal 
outer urging face is indicated by UR1 , and a diarne- 
35 ter of said secondary seal inner urging face is indi- 
cated by UR2, relationships defined by 

UR1 > OR1 and UR2 < OR2 

40 are established. 

11. A pipe joint made of resin according to claim 3, 
wherein the tip end of said projected cylindrical por- 
tion is chamfered in a tapered shape, and a width of 

45 a tip end face of said projected cylindrical portion is 
smaller than the distance in a radial direction 
between said secondary seal inner and outer 
receiving faces. 

so 12. A pipe joint made of resin according to claim 4, 
wherein the tip end of said projected cylindrical por- 
tion is chamfered in a tapered shape, and a width of 
a tip end face of said projected cylindrical portion is 
smaller than the distance in a radial direction 

55 between said secondary seal inner and outer 
receiving faces. 
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(54) Pipe joint made of resin 

(57) The present invention relates to a pipe joint 
made of resin which is preferably used in, particularly, 
piping for a liquid having high purity or ultrapure water. 
In the pipe joint made of resin, a pipe receiving port .1 1 
of a joint body made of resin 1 , an inner ring 3, and a 
pressing ring 5 form primary, secondary, and tertiary 
sealing portions 10, 20, and 30. The primary sealing 
portion 10 is formed by a pressingly contacting area 
between a primary seal receiving face 13 of the joint 
body 1 and a primary seal urging face of the inner ring 
3, thereby generating a seal contact pressure in an axial 
direction. The secondary sealing portion 20 is formed 
by pressingly contacting areas between secondary seal 
inner and outer receiving faces 15 and 16 of the joint 
body 1 and secondary seal inner and outer urging faces 
36 and 37 of the inner ring 3, thereby generating a seal 
contact pressure in a radial direction. The tertiary seal- 
ing portion 30 is formed by a pressingly contacting area 
between a tertiary seal receiving face 1 7 of the pipe 
receiving port 1 1 and a tertiary seal urging face 71 of 
the pipe 7, thereby generating a seal contact pressure 
in an axial direction. According to the invention, high 
skill and experience are not required in a connecting 
operation, and an excellent sealing property is ensured 
for a long term. 
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